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ANIMATION EDITING APPARATUS 

This application is a continuation of application Ser. No. 
08/ 194.493 ?led Feb. 10. 1994 abandoned. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to animation edit 
ing apparatuses. and more particularly to an animation 
editing apparatus which makes animation by computer 
graphics or the like. 

Recently. computer graphics which make and process 
graphics and images using a computer are used in various 
?elds. Computer animation in particular is widely used in 
?elds such as construction. commercial ?lm. education and 
design. 

In animation. it is necessary to edit an extremely large 
number of images. By processing such large number of 
images by use of the computer. it is possible to greatly 
reduce the time required to make the animation. 

In addition. a more ?exible and large scale editing process 
becomes possible in computer animation by use of an 
animation editing apparatus which can arbitrarily change the 
attributes and shapes of objects forming the image. 

Accordingly. there are demands to realize an animation 
editing apparatus which can effectively carry out the process 
of changing the attributes and shapes of the objects. 

In general. the animation editing apparatus which makes 
the animation by computer graphics or the like is provided 
with a function of deforming the shapes of the objects. a 
function of editing the attributes of the objects. a function of 
editing moving paths of the objects and the like. For 
example. the attributes of the objects include the surface 
color of the object. the pattern of the object. and the 
unevenness of the object. Using such various functions, the 
animation editing apparatus can make various animations 
such as an animation of a bouncing ball and an animation of 
a stretching chewing gum. In such cases. the shape of the 
ball changes when it bounces and the shape of the chewing 
gum changes when it is stretched. Such changes are here 
inafter be referred to as the change in the shape of the object. 
When making or editing the animation of the object which 

changes the shape. an editor (operator) instructs the anima 
tion editing apparatus from an input device to change the 
shape of the object. In response to this instruction. the 
animation editing apparatus carries out a process of chang 
ing the shape of the object by using the function of changing 
the shape of the object. As a result. the shape of the object 
changes in the animation. 
When the shape of the object changes as described above, 

the attribute of the object may also change. If a red ball is 
taken as an example of the object. the surface of the ball 
contracts when the ball hits the ground during the bouncing 
motion. In this case. the color which is an attribute changes 
from red to a darker red. On the other hand, as the bail 
bounces up from the ground. the surface of the ball expands, 
and the color which is the attribute changes to a ?ghter red. 
Similarly. in the case of a dark green chewing gum. the color 
which is an attribute changes from dark green to a lighter 
green as the chewing gum is stretched. 

Accordingly. the attribute of the object may change before 
and after the object is deformed. conventionally. the change 
of the attribute accompanying the defamation of the object 
is instructed by the editor (operator) from the input device by 
carrying out an input process. 
On the other hand. as one of the animation editing 

techniques. there is the so-called mapping process. The 
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2 
mapping process can put design. unevenness and the like on 
the object surface. as the attributes of the object. The 
technique for putting the design or the like on the object 
surface is called mapping. By carrying out the mapping 
process with respect to an object having a simple shape. it 
becomes possible to describe more complex shapes and 
more complex patterns. For this reason. the mapping process 
is the main technique used in the computer graphics. 

FIG. 1 is a diagram for explaining the concept of the 
mapping process. In FIG. 1. a texture map A is given a 
texture (or pattern). and the texture is to be put on an object 
B. By carrying out the mapping process. it is possible to 
easily obtain a mapped object C which is put on with the 
texture of the texture map A. As a particular example of the 
mapping process. a point on the texture map A associated 
with a certain point on the object B is obtained. and the color 
at the point on the texture map A is displayed as the color of 
the object at the certain point 

And. as described above. the deformation of the object is 
frequently used when making the animation. For this reason. 
the mapped object is also often deformed. For example. the 
mapped object C shown in FIG. 1 may be deformed by 
stretching it in the vertical direction so as to obtain a 
deformed object D. 
When maln'ng (or editing) the animation in which the 

shape of the object which is already subjected to the map 
ping process is deformed. the editor instructs the animation 
editing apparatus to change the shape of the object from the 
input device. In response to this instruction. the animation 
editing apparatus carries out the process of changing the 
shape of the object by using the function of changing the 
shape of the object. As a result, the shape of the object 
changes in the animation. 
The attribute of the object may change when the shape of 

the object changes. as described above. But conventionally. 
the change of the attribute accompanying the deformation of 
the object which is already subjected to the mapping process 
is also instructed by the editor (operator) by carrying out the 
input process from the input device with respect to the 
animation editing apparatus. 

Hence. the conventional animation editing apparatus was 
designed to change the shape of the object and to change the 
attribute of the object independently. For this reason. when 
editing the animation of the object which deforms. the object 
will be described with the original attribute (the original 
color in the examples given above) even after the object is 
deformed if the process of changing the shape is simply 
carried out. 

Therefore. when describing by the animation the objects 
such as rubber and cloth whose attributes change when the 
objects are stretched. contracted and the like. the conven 
tional animation editing apparatus ?rst changes the shape of 
the object and then sets the attribute to suit the change. 
However, the setting of the attribute is made on a trial-and 
error basis by predicting the change in the attribute depend 
ing on the change of the shape. As a result. there was a 
problem in that the operation e?iciency of the animation 
editing process is poor. 

SUMMARY OF THE INVENTION 

Accordingly. it is a general object of the present invention 
to provide a novel and useful animation editing apparatus in 
which the problem described above is eliminated. More 
particularly. the general object of the present invention is to 
improve the operation et?ciency of the animation editing 
process. 
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Another and more speci?c object of the present invention 
is to provide an animation editing apparatus adapted to make 
an animation based on shape data related to a shape of an 
object. comprising deforming process means for deforming 
the object based on an input instruction which speci?es 
deformation of the object. ?rst attribute editing means for 
editing at least an attribute of the obj ect. moving path editing 
means for editing a moving path of the object. ?rst storage 
means for storing data used for making the animation. and 
second attribute editing means for automatically determin 
ing an attribute of a deformed object based on deformed 
shape data received from the deforming process means. 
where the deformed shape data are related to the shape of the 
deformed object. According to the animation editing appa 
ratus of the present invention. the attribute of the deformed 
object is determined based on the shape data related to the 
deformed object. Hence. when forming an animation of an 
object whose attribute changes with the change in the shape. 
such as an animation which deforms rubber. cloth and the 
like. the attribute is automatically changed by the simple 
operation of changing the shape of the object. For this 
reason. the animation editing operation is facilitated and the 
operation e?iciency is improved. 

Other objects and further features of the present invention 
will be apparent from the following detailed description 
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when read in conjunction with the accompanying drawings. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram for explaining the concept of the 
mapping process; 

FIG. 2 is a system block diagram for explaining the 
operating principle of the present invention; 

FIG. 3 is a system block diagram showing a ?rst embodi 
ment of an animation editing apparatus according to the 
present invention; 

FIG. 4 is a diagram showing an example of an attribute of 
an object; 

FIG. 5 is a diagram showing the shape of the object before 
deformation; 

FIG. 6 is a diagram showing a rectangular mesh repre 
sentation of the object; 

FIG. 7 is a ?ow chart for explaining a process of the ?rst 
embodiment when deforming the object; 

FIG. 8 is a diagram showing the change in attribute with 
respect to the type of object and the change in shape; 

FIG. 9 is a diagram showing the type of object under an 
item indicating the attribute of the object in FIG. 3; 

FIG. 10 is a ?ow chart for explaining a process of a 
second embodiment of the animation editing apparatus 
according to the present invention when deforming the 
object; 

FIG. 11 is a diagram showing a displayed object; 
FIG. 12 is an example showing an example of an attribute 

of the object; 
FIG. 13 is a diagram showing a rectangular mesh repre 

sentation of the object; 
FIG. 14 is a diagram showing an example of a texture; 
FIG. 15 is a flow chart for explaining a process of a third 

embodiment of the animation editing apparatus according to 
the present invention when deforming the object; 

FIG. 16 is a diagram showing an example of shape data 
after the deformation; 

FIG. 17 is a ?ow chart for explaining a mapping process 
of a rendering part of the third embodiment when deforming 
the object; 
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4 
FIG. 18 is a ?ow chart for explaining a mapping process 

of a rendering part of a fourth embodiment of the animation 
editing apparatus according to the present invention when 
deforming the object; 

FIG. 19 is a flow chart for explaining a process of a ?fth 
embodiment of the animation editing apparatus according to 
the present invention when deforming the object; and 

FIG. 20 is a ?ow chart for explaining a mapping process 
of a rendering part of the ?fth embodiment when deforming 
the object. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First. a description will be given of the operating principle 
of the present invention. by referring to FIG. 2. 
An animation editing apparatus shown in FIG. 2 includes 

an input means A1. a display means A2. a deforming process 
means A3. a ?rst attribute editing means A4. a moving path 
editing means A5. a second attribute editing means A6. and 
a ?rst storage means A7. This animation editing apparatus 
makes an animation based on shape data related to an object 
input from the input means A1. and displays the animation 
on the display means A2. 

The deforming process means A3 deforms the object 
based on an instruction input from the input means A1. The 
?rst attribute editing means A4 edits an attribute of the 
object. and the moving path editing means A5 edits a 
moving path of the object. The ?rst storage means A7 stores 
data for making the animation. The present invention is 
characterized by the second attribute editing means A6 
which receives from the deforming process means A3 shape 
data related to the deformed object and determines the 
attribute which conforms to the shape of the deformed object 
based on the shape data. 

According to the present invention. the attribute of the 
deformed object is determined based on the shape data 
related to the deformed object. Hence. when forming an 
animation of an object whose attribute changes with the 
change in the shape. such as an animation which deforms 
rubber. cloth and the like, the attribute is automatically 
changed by the simple operation of changing the shape of 
the object. For this reason. the animation editing operation 
is facilitated and the operation e?iciency is improved. 
The ?rst attribute editing means A4 and the second 

attribute editing means A6 may be integrated into a single 
means. In this case, it is possible to simplify the construction 
of the animation editing apparatus. 

It is also possible to additionally provide a drawing means 
A9 for carrying out a mapping process to put texture, that is. 
two or three dimensional image, on the surface of the object. 
In this case. based on the shape data related to the deformed 
object determined by the second attribute editing means A6. 
the drawing means A9 can carry out a process of changing 
the texture in correspondence with the shape data. and carry 
out the mapping process based on the changed texture. 
Hence. the attribute can be changed automatically by the 
simple operation of changing the shape of the object even for 
the mapping process. For this reason. the animation editing 
operation is facilitated and the operation e?iciency is 
improved. 

Furthermore. it is also possible to provide a second 
storage means A8 for storing category data which catego 
rizes the contents of the change in the attribute accompa 
trying the deformation of the object for each type of object. 
In this case, when the object is deformed. the second 














